This is the fi rst exploration of bryophytes in Panch Pokhari of Sindhupalchok district of central Nepal vertically ranged from 850 to 4300 m asl. Of the total record of 151 species, 60 species were categorized as rare in status and two species Jamesoniella automnalis (D.C.) Steph. and Campylopus rechardii Brid were recorded as threatened species.
INTRODUCTION
The changing pattern of climate along the altitudinal gradient is the characteristic feature of Nepal. This feature has created interesting and diverse ecosystems at various vertical pockets where number of habitat specifi c fl ora and fauna are accommodated under the infl uence of macro and micro-climatic conditions.
The coverage of bryophytes varies within catchment types; high altitude springs support dense mats, unlike streams fed by ice and glaciers. Taxa confi ned to low altitudes include characteristic of humid subtropical conditions (Ormerod et al. 1994) . Nepal has represented good diversity of bryofl ora, which counts 1205 species hitherto. This includes 428 species of liverworts and 11 species of hornworts (Pradhan and Joshi 2009) . Pradhan recorded 766 species of mosses from Nepal (Pradhan 2000) . Earlier, Kattel and Adhikari (1992) compiled a list of 559 species of mosses in Nepal. Integration of complex geographical regions and varied climatic types are the vital factors to bring changes in bryofl oral species at varying altitudinal pockets of this country. Grau et al. (2007) reported a unimodel relationship between species richness and altitudes for both liverworts and mosses in Nepal with maximum species richness between 2500 and 2800 m of elevations. Many of the endemic species were recorded from 2500 to 3000 m of elevation. perate climatic types from the villages of Melamchi (850 m) to Dhap ( 1300 m), Botang (1600 m) and Nosim (3500 m). The temperate and subtropical zones displayed rich fl oral components including interesting bryophyte species. 
MATERIALS AND METHODS
The bryophyte specimens were collected during 2010-2011 using pocket knife and placed safely into the paper packets. The hand lens with magnifying power (5X-20X) was used for fi eld identifi cation. Various relevant literatures like Allen et al. (2002) , Chopra (1975) , Eddy (1988 Eddy ( , 1990 Eddy ( , 1996 , Gangulee (1969 Gangulee ( -1980 , So (1995) , Smith (1996) and Zhu and So (1996) were consulted for identifi cation work. The author's names were checked consulting the book by Brummitt and Powell (1992) .
Quadrats of 5 x 5 m were set at different elevations to measure the species richness occurring within each quadrat. Three quadrats were set in a gap of 500 m of elevation except at 800-1500 m where 4 quadrats and at 4300m two quadrats in a gap of 300 m were used. Overall 21 quadrates were set during entire study period.
Pearson's correlation coeffi cient (r) was used to measure the strength of association between two variables (altitude and species of bryophytes) (Wessa 2012) .
RESULTS AND DISCUSSION
Bryophyte species and their status on local level were categorized at different elevations. This study was initiated at the lowermost elevation of 800 m in Melamchi village of Sindhupalchok district and species record was made at every 500 m of elevations upto the range of 4300 m. A detail list is provided in the appendix 1. This study brought a list of 151 species of bryophytes under 43 families and three classes. The class Anthocerotae included 5 species, Hepaticae 48 species, and Musci 98 species. Among Hepaticae, the order Jungermanniales showed dominancy with 29 species belonging to 10 families; Metzgeriales with 3 species belonging to 3 families and thalloid liverworts (Marchantiales) with 16 species belonging to 6 families. Negative correlation (r=−0.763) was found between the altitudes and species diversity of bryophytes at the vertical range of Panch Pokhari region.
Among the Musci, the dominant family was Bryaceae with the record of 17 species. Second dominant families observed were Dicranaceae and Pottiaceae with 8 and 7 species respectively. An interesting hairy capped moss called Tayloria indica (Four toothed Moss) of the family Splachnaceae was recorded in animal dung at 2460 m of elevation. Bryum coronatum which is a common moss at lowland Tarai was also recorded at 1200-1760 m of this region. Conservation status of every species was assessed on local level. This was done by direct count of the observed species patches at different altitudinal levels besides consulting available literatures. This brought a list of 72 rare species. Two species, like Jamesoniella automnalis (DC.) Steph. and Campylopus rechardii Brid. were assessed as very rare species (VR). Rest 84 species ranged from common to fairly common in their status. Bryum argenteum, Funaria hygrometrica, Pohlia elongata and Entodontopsis tavoyensis were widely spread species across lowland to the Himalayan regions. Sun et al. (2013) studies the terrestrial bryophyte diversity and community structure along an altitudinal gradient from 2001 to 4221 m. in Gongga Mountain in Sichuan, China. The terrestrial bryophyte biomass and thickness displayed a clear humped relationship with the elevation, with the maximum around 3,758 m. According to them, bryophyte distribution is primarily associated with the depth of litter, the air temperature and the precipitation.
According to Liu et al. (2008) , the analysis of environmental factors and bark characteristics, for epiphytic bryophytes, atmospheric humidity gradient might be one of the major factors that affects the vertical distribution, and bark pH might be an explanation for the difference in the epiphytic cover among tree species, but bark water content has no relation to the distribution pattern. Finally, community structure of epiphytic bryophytes on the same tree species is also affected by forest types.
Bio-physical gradients like temperature, rainfall, humidity, altitude and forest canopy played controlling effect to distribute and bring species richness of bryophytes at different altitudinal pockets of Panch Pokhari region. Change in species community was also noticed at different altitudes under the infl uence of these gradients. Species diversity was noticed very low at 4300 m where favorable conditions of the bio-physical factors like temperature, humidity, rainfall, and soil were not prevailing. This study recorded a maximum diversity of 72 species at 1500-2000 m of elevation where warm and humid condition, optimum amount of precipitation, favorable temperature and good forest canopy prevailed. Next factor which acted to decline species level at higher elevation of Panch Pokhari is the lack of canopy for its dependent species. Epiphytic bryofl ora was completely lacking at this range due to the absence of host tree species.
An extensive study is still necessary at the southern and central parts of the Sindhupalchok district in order to bring perfectness in fi ndings on how this plant is distributed at different altitudinal pockets on the vertical ranges under the infl uence of varying degrees of bio-physical gradients. 
